07/30,/20'04 14:17 'FAX 8372230724 


DINSMORE & SHOHL DAYTON 


ia008/018 


Art Unit - 2S7S 

Amendments to thy Claims 

The followini!; lisling of claims will replace all prior versions, nnd iislings, of 
cU ims in the present applicalion: 

1 (cancelled) 

4. {currently amcndcci) An infrared nnd yigihlc iningc fusion wwgwg device according to 
c i.im 5^6 42, wherein said camera further conjprises: 

a first objective lens between said beam splitter and said first sensor, said first 
objective lens capable of allowing radiation in av4east-it-} wrtion of said first spectral 
ranije to pass therethrough; and. 

a second objective lens between said beam splitter and sidd second sensor, said 
second objective lens capable of allowing radiation in at Icupl a portion of said second 
spxtral range to pass therethrough. 

5. (currently amended) An infrared and visible imaue fusion if^fagiftg device according to 
cliiim ^ 42, wherein said camera further comprises: 

a common reflective objective lens comprising a first concave mirror arranged to 
re;1ccl radiation entering said aperture; and. 

a n^neclivc surface arranged to redirect said radiation reflected oil said common 
rcilective objective lens toward said beam splitter. 

6. (currently amended) An infrared and yjsibic H»agi^>g device accordiiig to 
claim -34 42. wherein: 

said first output comprises a first optical image; 
said second output comprises a second optical image; 

said camera further comprises a beam combiner arranged to optically combine 
sa d first and second outputs into a third ouLput; and. 
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said Hifmre<limagi-ng device further comprises an optical viewer arranycd to 
provide said first output, said second output, or said third output. 

7 •:> (canceled) 

9 [currently amended) An inlrarcd and visible imauc lusion imaging device according to 
cii im 6, wherein said iti{kii^ed--mia^ig device is mounted to a headgear such that said 
o-itical viewer aligns with ihe eye ol'an operator. 

10, (currently amended.) An infrared an d visible ima^e fius ion imivging device according 
to claim 9, wherein said optical viewer is repositionable away fnmi the eye of said 
o::>2rator, 

11-13. (canceled) 

14. (currently amended) An infrared aiujj/isi^^ inutijiing device according 
to claim -36 42, further comprising an interconnect assembly, said interconnect assembly 
CO inprising: 

a first connector arranged to relcasably secure said Infrii r e d imagii> g device to a 
iKidgcar such that the bottom of said display device isjust above the eyes of an operator 
when said headgear is worn; and 

a second connector arranged to relcasably secure a power assembly to said 
hoKlgear; said power assembly arranged lo serve as a balancing wcight™iHHH 
^tf4et»^i>e4nte*'^OHHee^i^^ said power nr^icmhly to r.a i d Gon^or 

ttrnn^i 1 11,1 1 y . 

15. (currently amended) An infrared andvjsiblcjma^^^^ HHaging device according 
lo claim -36 42, wherein said display device comprises a viewing device mounted to a 
hi idgear such thai, when said headgear is worn by an operator, said viewing device is 
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pi>5itioned juj?t <iI>ove the eyes of nn opcrntor, and said viewing device may be viewed by 
said opcralor by looking upwnrds towards soid viewing device. 

1 6 (currciilJy amended) An infrared and visible imauc fusion imwsitHis device according 
(0 zhm S6 42. wherein said display device is capable of seleeUvely displaying said firsl 
oiMput, said second output, or a fusetl iniage from said firsl and second oulptils, wlicrcin 
said fused image comprises at least a portion of said firsl output with al leasl a portion of 
said second output. 

1 7 -27. (canceled) 

2^, (currently amended) An infrared and visible im:!uc fusion muiainjj device aeeor<ling 
Xo claim M 42, further comprising a hiscr ilhiminalor mounted to said camera for NIR 
illumination. 

2'>. (cuiTently amended) An infrared an d visible ima^e fusion iwiigiTtg device according 
to claim 3<» 42, fiirthcr comprising: 

n wateiproof and fireproof envelope scaling said camera and said display device: 

an J, 

at least one foam cut inserted between said envelope and said camcni, said at least 
o:ic foam cut anangcd to protect said infrared imug i ng device against vibration, impact, 
im J hot/cold weather. 

3:). (currcnlly amended) An infrared and v isi ble imat;c fusion ima^wg device according 
to claim ^6 42, further comprising a voice activated switch arranged to selectively control 
said wfraFed-imaging device. 

3 1 . (currently amended) An infrared and visibl e ima ge fusion -ifl-Tagin^' device according 
to claim ^ 42, furtlKr comprising processing circuitry arranged to implement image 
processing and automatic target recognition. 
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M. (currently amended) An infrared >^^J^imsjJm^^mm device according 

to claim 42. further comprising a switch ammgcd to alicnnUivcly display said first and 

second outputs. 

33. (currently amended) An infrared .nrl visible mnl^c fusion ^mm^ device according 
to claim 36 42, wherein said firsl and second sensors each comprise identical optics and 
saHl lirsl and seconi! outputs are arranged such lliat when a user opens the left eye while 
holding the right eye closetl, the fii^l output may be seen, when said user opens the right 
eyj while holding the left eye closed, the second output may be seen, ;«id when l>olli the 
lell and right eyes are open, said u.ser may see both said first and second outputs 
overlapped. 

;i4-3f>- (cancelled) 

37. (eurrcnliy amended) An infrared and visible image fusion device as claimed in claim 
^ 42wiai. in c ji d electronic i n iii j . Or'"" rWr„\u-y \r. cnnn ' iuvcd auch thai ■. i iid pinel by 
,.vl.ul Jutu fujion comrn-i-" further compris ini' t^ircuitrv confitrured to perform pixc!-by- 
pi:;el addition. 

38. (currently amended) An infrared and visible image fusion device as claimed in claim 
56^whei*ii>^aid^le6lFO«k-^t>iage-ftis}on^^ 

t»^.«.W«t«4ii«ieH-e*Hflf>ri^ f...lher comnrisinu rirrnitr y configured to perforrn pixel-by- 
pi:ccl .subtraction. 

30. (currently amended) An infrared aud visible image fusion device as claimed in claim 
U 42 wl .uu ln cuid uloclronic ift i ug e fuM u «t u nuili y ii. co nfii iu n -d - n ir h that ua i d pin.M hy 
pi-:«ektefa4»«0««o«ii>fises Mixer comdsmj^^^^ pixcl-by^ 
pj:cel convolution. 
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40 (currently amcntlccl) An infrared and visible imago fusiou device os clninicd in claim 
36 42whereiti-&t^ id oloctjonic imat;c iuiuon circi i i t-Fy-ftH>or>4gtH'edsuch that^^^ 
f>-?>ekkita-ftision"Coniprises finilicr compri sing circuitry conlluurcd to porromi pixcl-by- 
p rcl image enhancement. 

41 - (previously prcsenled) An infrared and visible image fusion device comprising a 
d;^play device and a camera, said camera con^prising: 

an aperture arranged to allov^ radiation to enter said camera; 

a first sensor having a first output, said llrst output representing an image ofsaid 
radiation passing through said aperture filtered into a first spectra! range, wherein al least 
a f>ortion ofsaid first spectral range includes visible light; 

a second sensor having a second output, said second outp\Jt representing an image 
ofsaid radiation pasi>ing through said aperture fillered into a second spectral range, 
wherein at least a portion ofsaid second spectral range includes infrared radiation; 

a beam splitter arranged to receive radiation passed Ihrougli said aperture, said 
b:3-im splitter having a first waveband filler arranged to pass radiation in at least a portion 
of siiid first spectral range to said first sensor, and a second waveband Jlltcr an'anged to 
pass radiation in at least a portion ofsaid second spectral range to said second sensor; and 

an objective lens common to said first and second sensors beiween said aperture 
an j siiid beam splitter, wherein said common objective lens is arranged to allow radiation 
iti at least a porlion ofsaid first spectral range and al least a portion ofsaid second 
spjcira! range to pass there through and comprises a composite lens free of crystal 
gsmianium and comprising elements ZnSc - Ge33As|iSe55 - ZnSe. 
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42. (new) All infrared and visible image fusion device cornprisinij; it display device and a 
ca ixcTiu said camera comprising an aperture, first and second sensors, a beam splitlcr, iind 
e.ccironic ima^jc fusion circuitry, wherein: 

said aperture is arranged lo allow radiation to enter said camera and defmcs an 
ap jrturc common (o said beam splitter and said first and second sensors; 

Siiid beam splitter is itrranged lo receive radiation passed through saiti aperture, 
sa d beam s-plillcr havini;; a first waveband liltcr arranged to pass visible radiation in a 
firfit spectral range to said first sensor, and a second waveband filter arranged to pass 
in hired radiation in a said second spccinil range lo said second sensor; 

said first sensor has a first output, said first output representing an image of said 
radiation passing through said aperture filtered into said first spectral range; 

said second sensor has a second output, said second output representing an image 
of said radiation passing throiigli said aperture filtered into said second spectral range; 
a.rJ 

said clccironic image fusion circuitry is configured to process said first output 
representing said finsl spectral range and said second output representing Siiid second 
spiciral range by convening respective visible and infriircd images represented by said 
first and second outputs to a consistent pixel and size format such that pixcl-by-pixel data 
fusion is realized at said display device. 

43. (new) An infrared ajid visible image tusion device comprising a display device and a 
cs ncra, said camera comprising an aperture, first and second sensors, a. beam splitter, 
first and second aberration correcting lenses, and electronic image fusion circuitry, 
wherein: 

said aperture comprises a composite ZnSo - Ge3;;Asi:Se5s - ZnSe objective lens 
configured to allow NIR and LWIR radiation lo enter said camera and defines an aperture 
common to said beam splitter and said first and second sensors; 

said beam splitter is configured to receive radiation passed through said aperture, 
pass NIR radiation in a first spectral range along a first optical channel to said first 
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sensor, and pass LWIR radialion in a second spectral range along a sccontl optical 
aianncl to &aid second sensor; 

said first sensor has a first output, said first output representing <»n image of said 
radiation passing through said opeiturc filtered into said first spectral range; 

siiid second sensor has a second output, said second output representing an image 
of said radiation passing (hrough said aperture Tdtercd into said second spectral range; 

said composite objective lens is conilgurcd to introduce optical aberrations with 
sa d NIR and LWIR spectral ranges; 

said first aberration correcting lens is configured in said first optical channel to 
correct said optical aberrations introduced by said composite objective lens within said 
NIR spectral range; 

said second abeiration coirccting lens is configured in said second optical channel 
to correct said optical aberrations introduced by said composite objective lens wiUun said 
LWIR spectral range; 

said first and second nberration correcting lenses arc formed from different 
materials; and 

s;ud electronic image fusion circuitry is configured to process said first output 
representing said first spectral range and said second output representing said second 
spiictral range by converting respective visible and infrared images represented by said 
first and second outputs to a consistent pixel and size formal such that pixeUby-pixel data 
fii;;ion is realized at said display device. 
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